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(54) PAIRED MOSTRANSISTOR DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enable a high current gain to be made 
while acquiring the output current balance in the case of composing 
a differential amplifier or current mirror circuit, etc.. in a 
paired MOS transistor applicable to a semiconductor reintegrated 
circuit. 

SOLUTION: The first and second MOS transistors HI. M2 are arranged 
on the same substrate. The first and second MOS transistors HI. M2 
are divided into multiple groups regarding the gate width (three 
groups in the figure) to be composed of the first divided 
transistors Mia, Mlb, M1c and the second divided transistors M2a t 
M2b. M2c. The first divided transistor M1a-M1c and the second 
divided transistors M2a-M2c are arranged so as to equalize the 
total sura of the positional coordinate value making reference to 
the central line x-x' in the gate directions of these gates. 
Accordingly, the total sum of the errors in the gate lengthwise 
direction of the gates of respective divided transistors is made 
zero, thereby enabling the current difference between two kinds of 
transistors Ml. M2 to be eliminated. 
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[0 03 3 ] mi ©MOS h9>y**M 1 CCtel^T, 
»«llh^>> 5 ^^Mla©{aS^*. 4>£4lx-x B «a 
fgCCUr, +L0(*i*x-x'CDHWM + , 2E» 
*-4-T2>) <bT5i, ^SOh^>^^^Mlb©fi[agg« 
»+2L0. ^S«h^>^X^Mlc©{4g0IS«-3LO'C* 
»2©MOS b^>S/^*M2CC*$l»r, ^ 

Sdh^>^x^M2a©(iS)K«» -La nnvn/vx 

*M2b©fiS^te-2L0. ^S0h^>^X^M2c©fi[g 
ffiffl«+3L0TC*5 o fit^T, mi©MOS h^>^X 
^M l©3{@©^h^>^X^Mla, Mlb, Mlc©ft@ 
^S+L0. +2L0. -3L0©jfgffi^ M 0"fii-C&0, 02 
©MOS Y ^>^X^M2©3{@©^S0h^>> J X^M2 
a, M2b, M2c©fiSffiS -La -2 La +3L0©^ffi 
fe"0"fflr*^5o 




[0034] 02CC*nLfcMOS h v^^XZtt-Ctt. 
2<I©MOS h7>i/X^Ml . M2fS©®i6MDId 

DId=Idd{ (-OL-2DL+3DL)-(DL+2DL-30L) } A=0 

^©©gDL©i|&fn#"0 "ffl.!: ft £-7* * U ^ 7 ^7 h "C 
&£©-C. ftiJ^tt"0"fiiJC&*. ftr>T> C©2«© 
MOSh7>^fMl. M2racr>m^)^>'-?^>^« 

[003 5] L-iPfc. 02OMOSh7>^ii*tT 10 

w. sekwdsi o. si lsc^ai 3i«^o> 0 
1 2 &n9<osc>y- hg*si3i-e#©T\ mosf? 

[0 03 6] S2©MOSh7>^i!Wm 
f lRt;S2OM0SF5>^$Ml, M2©FW 

©iamcjgL-cos. 

[0037] {m2<Dmm<omm) #tc. *ifew©^2 

[0 03 8] 03te:fc|||§©Jf$!£©MOS h^>^*£ 20 

OS h7>-^*Mlti, y- h«C«l/t2-3Kf» 
WStiT. 2<l©^fdh^>> ; ^^MLa. Mib-CltfiS^ 
♦a. I2 0MOS h?>:;;*»M2&l34ltC*&MN3ti 
r. 2ffl©5>f!l h5>i^*M2a. M2b-CfllRS3n.5„ IpJ 
0-C»> y-h*Gl. G2. y-X*S. 
D 1 . D 2 T^L- 

[0 03 9] 02©MOS h7>^fM2"C(i, 

ft, ^Sdh7>v ; ^^M2b«^F(C|BgStl? ><> mi© 30 
MOSh^^JiMlTB, ^Sah^i^^Miaa: 
»2©MOS |-7>i>**M2©#f!lh7>y*2M2a 
©a^CCffiBStl. $M»h"7>£>.**Mibtt8l2©MO 
S h^>^^^M2©^Sdh-7>i?X^M2b©^K:iB 
gSft£„ IP£. 03*>6*iM>J:5tc 1 3fl©MOSh 
7>^^Mim 2<I©#gH h-7>i>*£Mla. Mlb 

iiI©WJ"0"If$,. »2©MOS 
M2©2<!©#t!ll--7>^:*£M2a. M2bKol»rfc[51fil 40 

[0 040] feLk© «fc 9 KfllttS ftfc45^0&flfcZ>M 
OS b^>^^*Wcoi,»r. IMOSh7>^iiM 

i. M2n<D*8K£*tttr*'&. ^i©n*g©^siii5 
«tc. mos h^>i?xd»©y- h©y- hs^isi©ijn 

©"C, *^iSx-x •ccauy- h©jjnitf e>os£DL<b 

-T-64. 2{i©MOS h7>^fMl. M2©^i 
DId=Idd[{(DL-DL)+(2DL-2DL)}/L]=0 50 
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i. M2ra©a*mcg^'7>^%s»cc-c^5„ oa> 

4>. t£$Ml0. 01 ISO'S 1 3©MOS 

**t t »it& o . a i 2 i mw<Dmi> y- h 
^r*-6©r. mos h^>^;***fti/TiSi,>@&ipj 

[ 0 0 4 1 ] 04«. *Sli6©^Si©5feS^*m-r. * 
&&tfrC5J. 2ffl©#g]h^>^;**Mla> M2a-CV-^ 
S£ftfflU ^•Sdh^>i ? ^^M2a. M2bTKW >D2 

Lfcfc©-C*S. 

[0042] €£-?-C. *Hifi©^S|{cJ:t^-C. MO S h 

^ > i?^ **f ©•* ^ xrtfMHt 3 n-c . y- h g^TIfiJ© 

X$M1. M2B©ffl^Jl^t7>X?:J:f)- H^<f 
£C<!:#oJ«re<fc£. U*>*>. $2©MOS H5>^ 
*M2©K W>®««3ri©MOS h7>^^©F 
U-^>®»J:»3fe/jN3t^©-C. f 2©MOS h7>^ 
*M2£ffl2rt!!ltt:ieg-rfttf. MOS h5>t/X**f 
(*/U> h <«:Lrm^fl'J©^^^14*% 

[ 0 0 4 3 ] 0 5 «. 04 ©St&flteHtc&JlOfcfll* 
Tjrf. 05 "Ct*. ^1 ©MOS h7>^$Ml £4<I 
©#Wh^>^X£Mla~Mld&c3$#S(ll,. f 2©MOS 

h ^ > ^ X * M 2 * 4 m<Dfm f- 9 > i^X * M2a~M2dK 
9*HNl/?t>&. I l©MOS h^>^**Ml©2ffi 
©fl-SHI-^^x^Mic. nadJ+'C^x-x 
#ffft{t|Bgi*ft. m2©MOS h^>>>;*£M2©2il 

^/c cftt?#i!jh^>^* 04©#& 

CTilsHffCV-XSRO FW>D 1 . D2#ftffl3ft 

[0 044] <m3©**S©^SS) i^^-C. *^W©m 
3 ©gQ6©^©*-^T> 7"S:0®K:a-3l>-Ct89i-r 
-S. 09 ^J|JS©^SI©^^T>y©vX^H'T 

[0 045] |5l0rB. m&m2 ©HSS©^JH©04 

mi/cMos h7>^f ^«fL/-ci>s. m^. m 

0©^T>7"«. 04iPHi{cmi RU : »2©MOS 
f-7>^$Ml, M2<t«3KS5MOS 
?r(i^^o C©MOS h7>^^^*r©«I^RC>*^S«h 
5>i?X5r©U^r'i' H3\ 04<h|Bl— Tfei©^ •?• 

©uiw^^BS-r*. 

[0 046] JStC. |^0©*-<T>7"13:. i3©MOS 
F7>^^M3 4Hf0 0 C©03©MOSh7>^ 
*M3WBirfemiSOm2©MOS h7>^X*Ml . 
M2 <t|aj— ©SfeJitCiegSnSo wilBMOS 

x^*t»*u>h s ^ -missis iJiam3©Mo 

s h^>^;**M3«ffl;fih^>2;;*if£iaJiK-rSo IT 
iam3©MOS h^>^^M3l*. y-HIKHOT 



(7) 



11 



2o{C»f33iar, 2<S©#fflh5>i>X:> (g!3©# 
®\~=7>i/Z5>) M3a* MSb-C^fiSSn. — *(D53*9h7 
>i?X*M3a«. gll©MOS h^>^;OMl©#td 
h^>j;x£Mla©0(t'£frCCEg3*U ffi^rCD^-SJh 
7>^X#M3bii. gll©MOS h7>^^Ml©» 

gJh 5>^X#M3a. M3b». t£'l>l&x-x "*»6©y- h 

3n*>. tae-o-c. t*i^«!i-5:^;*#©y- h©y 
- b&fifa<D&w&m&<DmQiZ"0 10 
[oo47]@8«. — fiscc^nenfc^T^^oiiigs 

M^2©MOSh7>yx$Ml, M2©M#t4il5J 
tktc. Sff2©MOS h^>^X^M2©!NFttiai^h^ 
>i?X *M 3 ©#t£ £ #l?tA> C iJ&S^T >7<D* 7 

^©U-fT^Hl 18O3IOM0Sf7>i/7$ 

[0 04 8 ] m9lCijkLtc*'<7l'-7lC*SVZ2ffi<DM 20 

OSh7>^ * Momijs^w-ff-r US 1 S^f 2 

©MOSF7>^$Ml. M2H©l«i«. 
DId=Idd[{(0. 5DL-0. 5DL)+(1. 5DL-1. 5DL)}/L]=0 

[0049] KtC. miRCf»3©MOS 
Ml. M3ffl. ^2^1 3©MOS h5>y^f 
M2. M3Pa©«*H«. 

DId=Idd[{(3. 5DL-3 . 5DL)-(1. 5DL-1. 5DL)}/L]=0 
DId=Idd[{(3. 5DL-3 . 5DL)-C0. 5DL-0. 5DL)}/L]=0 
tK*), S&3©MOS t-7>^X*M3(C*tL-Cfc?i§S 30 

[0 050]^. 3<!©MOS h7>yx»Ml . 
M2. M3W©ffl*lS/^>^^»!cffiJILt, * 

[0 05 1] ft. ^©a&WTt*. 06~~08fc:mbfc 

Ltci)i. il&OL^3©MOSF7>^$Ml-M 
3%P?i->*Jl/h7>^$ -C$J& U"C t>B&*<DiZ%l 
i&-C*5„ 40 
[0052] 

©T#4IhfcMOSf7>^W. Ryc©MOS 
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[0 1 ] *#&9§©» l ©SUS©j&!8©mo sb>^ 
afjt©vx^u-/T^ nsr^-rat?**. 

[02] SS8S6©BJ8©MOS h7>i>X£*f©-7;*4> 

[03] *IKB©S 2 ©*ft©f ^©MO S h^>y^ 
^©vx* h£*Vr0r&S„ 
[04] l^||*6©fl5jg©MOS h^>>>X**f©v;x* 

[05] 04te^&&tfl£MK3fe&L/cU-f7-i>h0!l 
^^0-0*5. 

[06] iiMOS F7>y^$W©@Kfll^tST 

[07] *U>h5 7-b5>^X»*f©lsl8SW?:m'r 
0-e*£. 

[08 ] 4-^r>7 r ®iHSM«m-rH'C«-&. 

[09] *^©» 3 (Dmmommioj-^T > ^©v * 

[010] fi£3S©MOS h5>^^©?^i'l/-/7 

f-^-r0-c*s. 

[01 1 ] €£3fe©ffe©MOS h^>^X£*f©vx^U 
[012] fiefe©g&Cffe©MO S F7>^f»©vx 
[013] S£*©EU©MOS h7>^X£*t©^X*U 

-rr-f h*7n-r0-c*s,, 

[014] $£*©Htc5J'J©MO S h^>y>X £**©"? X 
*U-f7-? K«r^-r0-C&S o 

Ml fl©MOSh7>^^ 
M2 I2©MOSh7>^$ 
M3 ®3©MOS h-?>i>x£ (W?Jh5> 

Mia. Mlb. Mlc W 1 ©^SJ h 7 * 

M2a. M2b. M2c ^KDftWiY 7>t^X^ 

M3a, M3b ^3©^fd F^i^X* 

Gl, G2 y- h 

s v-x 

D 1 , D 2 KU-f> 
•> F- ©<£'!>*« 
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